Abstract: Resolution A/HRC/RES/16/2 adopted by the UN Human Rights Council on 8 April 2011 declared access to safe drinking water and sanitation a human right. However many people around the globe including people with disabilities do not have access to safe drinking water, hygiene or sanitation facilities. Inaccessibility of clean water sources, hygiene and sanitation facilities negatively impacts among others health, education, the ability to work, and the ability to partake in social activities. This paper looks at the benefits of, and access barriers to, clean water and sanitation for people with disabilities.
Introduction
Approximately 884 million people lack access to safe water sources and more than 2.6 billion people do not have access to sanitation (a system for the collection, transport, treatment and disposal or re-use of human excreta and associated hygiene [1] ) [2] . Access to clean water and sanitation is also a major challenge faced by disabled people around the world [3] although concrete numbers do not exist.
OPEN ACCESS
and lack of space inside, steps to latrines, slippery floors, difficulty squatting-nothing to hold onto, need to put hands on latrine floor to balance), institutional (discriminatory legislation, policies/strategies that ignore disabled people, lack of consultation with disabled people, lack of information about accessible design options, lack of staff understanding, training, or experience on accessible designs, lack of mechanisms or forums for consultation with disabled people), economic (cost of constructions, user fees), and social/cultural (low status, harassment, negative traditional beliefs, pity, stigma, shame, overprotection, isolation, misinformation) [18] .
An independent expert presented in 2010 a framework to the Human Rights Council "for assessing good practices (for providing clean water and sanitation) from a human rights perspective, using five normative criteria (availability, quality/safety, acceptability, accessibility and affordability) and five cross-cutting criteria (nondiscrimination, participation, accountability, impact and sustainability)" [19] . Our paper looks at some of the normative and cross cutting criteria outlined in the framework.
Economic arguments are one main consideration for global and local action; for example according to the Statement of the Committee on the Right to Sanitation (45th session, E/C.12/2010/1), "for every dollar invested in sanitation, there is about a nine-dollar long-term benefit in costs averted and productivity gained" [1] . Providing clean water and sanitation is suggested to have the potential to lead to increased employment and improvements in education and health [20] . We highlight in this commentary various benefits of providing access to clean water and sanitation for disabled people and the barriers to these benefits.
Benefit

Education
For children with disabilities, as for all children, "education is vital in itself, but also instrumental for participating in employment and other areas of social activity" [9] . Education is seen as a key to economic growth, lasting democracy, and greater stability and improved standards of living [21] . Various other benefits are reported [22] [23] [24] . Providing universally accessible water sources is seen to increase the opportunity to attend school and obtain a formal education [25] . UNICEF has as target 1, "to halve, by 2015, the proportion of people without sustainable access to safe drinking water and basic sanitation (MDG Target 10)" and as target 2 to "ensure that all schools have adequate child-friendly water and sanitation facilities, and hygiene education programme" [26] . Those living without proximal accessible water sources must commit their time to collecting water, thus in 1997 130 million children living in developing nations did not attend primary school as a result of the need to spend the time gathering water [27] . No numbers around this topic exist for disabled people. In 2001 WaterAid performed a study that looked at the impact of clean water and sanitation on education in Ethiopia, Ghana, India and Tanzania. It found that availability of clean water and sanitation increased school enrolment and reduced school absenteeism and drop-out rates [28] . Unfortunately this study did not highlight the effect on disabled students. WASH Guidelines for schools in low cost settings exist that cover disabled people [5] . However WASH actions that cover disabled people by themselves do not guarantee increase in education levels. The 2010 UNESCO report Education for all states.
"In Burkina Faso, children reported as deaf or mute, living with a mental impairment or are blind were far less likely to be enrolled in school than those with a physical impairment. In 2006, just 10% of deaf or mute 7-to 12-year-olds were in school.
"One qualitative study of attitudes towards children with autism in Ghana revealed they were widely described as 'useless and not capable of learning, (…) stubborn, lazy, or willfully disobedient'" [29] . "In a statement with wider application, the Ghanaian Ministry of Education, Sports and Science has powerfully captured the social prejudices that shape the education disadvantages associated with disability: The education of children with disabilities is undervalued by families, there is a lack of awareness about the potential of children with disabilities, children with disabilities in mainstream schools receive less attention from teachers and there is an overemphasis on academic achievement and examination as opposed to all round development of children" [29] . "In Malawi and the United Republic of Tanzania, having disabilities doubles the probability of children never having attended school, and in Burkina Faso it increases the risk of children being out of school by two and a half times" [29] . "In Bulgaria and Romania, net enrolment ratios for children aged 7 to 15 were over 90% in 2002 but only 58% for children with disabilities" [29] . "In Rwanda only 300 of an estimated 10,000 deaf children in the country were enrolled in primary and secondary schools, with another 9 in a private secondary school" [9] . In general as the report states, "Failure to address inequalities, stigmatization and discrimination linked to wealth, gender, ethnicity, language, location and disability is holding back progress towards Education for All" [29] . The level of education of disabled people is well below the equivalent numbers of non-disabled children in many countries. The UNESCO Education for all program generated a tool Deprivation and Marginalization in Education (DME) to highlight the situation of education for marginalized groups. However this new tool does not provide data in regards to disabled people.
Economic Benefits Measured as GDP Lost or Gained
According to the Statement of the Committee on the Right to Sanitation (45th session, E/C.12/2010/1), "for every dollar invested in sanitation, there is about a nine-dollar long-term benefit in costs averted and productivity gained" [1] (see also [30] [31] [32] [33] ). Water is also seen as an economic good [34, 35] . GDP is seen to be lost due to inaccessible/unacceptable sanitation and clean water sources, and is experienced to some extent in almost every country in the world [36] . As to GDP lost as a result of poor sanitation one study looked the following countries: Benin, Burkina Faso, Central African Republic, Chad, Democratic Republic of Congo, The Republic of Congo, Ghana, Kenya, Liberia, Madagascar, Mauritania, Mozambique, Niger, Nigeria, Tanzania, Uganda, and Zambia. The following (Table 1 ) has been constructed from the different countries covered at [36] . No studies exist that calculate GDP lost based on no access to clean water or sanitation for disabled people. Furthermore as with the area of education, any dynamics that are seen to increase GDP will not automatically include disabled people if water and sanitation is provided.
Employment Benefits
However numbers exist as to GDP lost due to unemployment of disabled people. Metts [37] estimated total GDP lost globally each year as a result of unemployed disabled people, measured in high, medium, and low income countries. High income countries lose between US$891.28 billion and US$1.26 trillion, medium income countries may lose from US$338.55 billion up to US$480.21 billion, and low income countries lose between US$135.36 billion and US$192.00 billion. Therefore, according to this study, the loss for developing nations is at maximum US$192 billion annually, and for developed nations (assuming high income countries) is at maximum US$1.26 trillion. In total, this amounts to between US$1.37 and US$1.94 trillion worldwide lost each year. A study by Buckup [38] covered the monetary losses experienced when people with disabilities are excluded from the work force. According to Buckup, there is economic justification for including people with disabilities in the work place, and there is economic evidence which shows the potential gains in GDP. The following table (Table 2) demonstrates the monetary losses associated with excluding people with disabilities from the workplace. Metts [37] and Buckup [38] show that the cost of people with disabilities not participating in the work force is substantial. Although there may be a portion of the population who are choosing not to participate, many studies have shown that most of the disabled population wants to work, but are unable [39] .
Unemployment as well as non-participation in the labour market is common amongst people with disabilities, and chronic poverty is a serious concern [40] . Income support is significantly higher within the disabled population [41] . People with disabilities typically have lower incomes, if any income at all, which often results in poverty. The federal government is losing CAD$10.4-13.1 billion each year as a result of poverty [42] . Individual poverty also impacts society via crime, low productivity, and intergenerational poverty [42] . Conversely, an increase in productivity which could be achieved by increasing the aggregate number of labourers would result in a substantial return to GDP; to be exact, CAD$1 billion to CAD$1.5 billion in Ontario [42] . The costs of unemployment are also extensive; Topel [43] and Moosa [44] researched the impact of unemployment on individual monetary loss, finding that unemployment results in increasing losses over time, both to the individual as wage is lost and to the economic market as output decreases. The costs associated with unemployment are inextricably linked to poverty; both the costs of unemployment and the costs of poverty have been researched using the cost of healthcare, crime, intergenerational poverty, lost productivity, and other social costs [42, [45] [46] [47] .
Empirical data is not readily available for developing nations, however it is known that these nations also experience economic burden as a result of unemployment and poverty [48, 49] . Being able to work lessens poverty, and the ability to work can be attributed to accommodating environments and good health; thus, there are monetary gains experienced when people with disabilities are provided with accessible infrastructure.
Income Benefits
When universally accessible water sources are provided to a disabled individual, he/she is provided with a greater opportunity to attend school or participate in the labour market. There is a recognizable relationship between working and income and level of education and income in both developing and industrialized nations. In so called developed countries if ones individual level of education increases, income is likely to increase as well [50, 51] . As to developing nations; Fields [52] produced a synthesis of studies which looked at the correlation between education and income in developing nations which showed that gains in income ranged from 3.6% to 17.2%, with an average of 11.2% with each additional year of education. The same study found that the incidence of poverty was significantly higher (approximately 40%) in households where the head of the house had only primary education or no education at all [52] . Boissiere [53] reported a positive relationship between education and income in developing countries within among other agricultural settings. It is not necessarily the case that a higher education guarantees a higher income, and how education plays itself out with income is context dependent especially around disabled people where being employed depends on many factors beside the level of education. Furthermore often work is done without remuneration such as in the case of household work or subsistence farming.
Health
Numerous studies highlight the health benefits of clean water and sanitation [31, [54] [55] [56] [57] [58] [59] [60] [61] although they do not normally cover the health status of disabled people. One stated that participatory methods linked to community based total-hygiene approaches are suitable "for encouraging the involvement of women, children, the elderly and people with disabilities who in some cultures may be reluctant or unable to express their views or unable to read and/or write" [62] . Furthermore various publications and report that cover water and sanitation such as the four editions of the United Nation World Water development report written under the leadership of UNESCO only cover disability with the meaning of disability adjusted life years and the increase in ill health in disability due to lack of clean water, sanitation and hygiene.
Costs
The Cost of Clean Water
The costs of providing clean water vary greatly depending on the treatment chosen. One study looked at different methods of sanitation for drinking water. Sobsey et al. looked at five different methods, namely Chlorination, Coagulation/Chlorination System, SODIS, a ceramic filter, and a biosand filter [63] . All were found to be effective in treating water, taking into account quantity, quality, ease of use, and cost when evaluating efficacy. Chlorine tablets cost from US$0.01-0.001 for every litre of water, and the Coagulation/Chlorination System cost between US$0.01-0.003 for every litre of water. The SODIS treatment costs as much as a bottle of water made from PET or PETE; the treatment simply requires that the water be placed in the sun in a plastic water bottle. A ceramic filter costs between US$8-10 initially, and a filter replacement is US$4-5, while a biosand filter costs from US$25-100, but requires no further costs. It must be kept in mind that while the biosand filter and the SODIS method do not require any further follow up, while chlorine tablets, coagulation sachets, and ceramic filters must be kept in supply; this means some additional costs. In industrialized nations, clean water is mostly provided via piped sources; the annual cost would be between US$9.6-US$14.6 per capita for piped clean water. Providing clean water requires input costs which vary greatly depending in the treatment.
The Cost of Sanitation
The cost of providing accessible sanitation to communities/families varies greatly depending on geographical location, government subsidies, and type of infrastructure being built.
In industrialized nations, the costs of sanitation are most often discussed in terms of the costs of piped water, which range from US$8.2 to US$11.0 per capita annually [33] . Sanitation does not necessarily require clean water, and can be provided using simple infrastructure designs; the costs vary depending on the method used. The WHO world report on disability states, "In new construction, full compliance with all the requirements of accessibility standards is generally feasible at 1% of the total cost [9] . This number is based on three studies in America and cannot be applied to developing countries.
However according to Jones, the cost of producing a single block VIP latrine of 8 cubicles (urban), which included two access ramps, two widened doors, two support rails for 2 cubicles, and two raised toilet seats came to US$8732.91, and was created for a school in Ethiopia in 2009 [64] . Jones states further that it costs less than 3% of the overall cost of a latrine to make a school latrine accessible in Ethiopia [64] .
The Situation
The Criterion of Accessibility
So far globally, infrastructure design around clean water and sanitation is often still developed without the consideration of the needs of people with disabilities despite the existence of knowledge of what is needed in various settings from low to high income countries from urban to rural areas and in regards to various body ability differences [3, [65] [66] [67] [68] [69] [70] [71] . The Sphere Handbook for example was developed by more than 400 organizations around the world involved in disaster response and set out the minimum standards in a disaster response. The Sphere project [72] in its 2011 update addressed disability as an issue cutting across all disaster response related areas such as water supply, sanitation, nutrition, food aid, shelter, and health services. Indeed in many cases the challenge is not lack of knowledge and guidelines but implementation [73] ; for example in Canada we often see the wheelchair accessible label on restrooms which are not really accessible for wheelchair users. Furthermore even if they might be accessible to wheelchair users that does not mean they meet the needs of other disabled people such as blind people. Venter et al.'s 'Barriers to accessibility identified by needs analysis' [74] which demonstrate the reasons why people with disabilities are lacking access to basic needs.
The Criterion of Affordability
Between 40 and 90 per cent of disabled people around the world are living in poverty, unable to benefit from their socio-economic rights [75] . Disability is both a cause and consequence of poverty [76, 77] and the dynamic differs between different places in the world [78] . In various places disabled people are categorized as the chronically hungry and God's Poor [79] . According to a former head of the World Bank, "Eliminating world poverty is unlikely to be achieved unless the rights and needs of disabled people are taken into account" [80] . At the same time disabled people are seen to not be enough involved in poverty reduction strategies in low [76] and high [81] income countries or development activities due to attitudinal, environmental and institutional barriers [82] . Furthermore as the report of the independent expert presented to the Human Rights Council [19] states, "In too many places, the poorest pay the most for water and sanitation services. Not being connected to the public network for water and sanitation services, people living in poverty sometimes have no other choice than to buy water from informal private vendors, who can charge 10 to 20 times more than public utilities" [19] . Some link privatization of water to unaffordability for the poor [83] . The report continues, "Sanitation and water facilities and services must be available for use at a price that is affordable to all people. The provision of services includes construction, maintenance of facilities, and treatment of water and disposal of faecal matter. Paying for these services must not limit people's capacity to acquire other basic goods and services guaranteed by human rights, such as food, housing, health services and education. Affordability does not necessarily require services to be provided free of charge. When people are unable, for reasons beyond their control, to gain access to sanitation or water through their own means, the State is obliged to find solutions for ensuring this access." [19] .
The report also gives some examples as to how affordability could be ensured, "With respect to affordability, good practice examples might relate to, inter alia, the inclusion of sanitation and water services in social safety nets, microcredit programmes or revolving funds to help people afford the connection cost to the network, tariff structures with built-in cross-subsidies, policies regarding disconnections, or initiatives to monitor and regulate the price of water and sanitation" [19] . Question is what is the level of implementation of these solutions? Disabled people face for example various barriers in regards to accessing microcredit programs [82] .
Between rich and poor areas, as well as urban and rural areas, there are vast differences in affordability, accessibility, and safety of the water. For example, in terms of wealth and demand for water, one study found that in developed nations water demand decreased as income decreased, and similarly in developing nations, water demand increased as income increased [84, 85] . These different geographical and social environments may impact both the ability to use certain sources, and the demand for water supply in general. The differences within the disabled population and the experiences of people with disabilities within each of these groups requires further research to explicate the best method of providing clean water and sanitation.
As to developing countries various studies have generated data regarding the cost of providing accessible water sources in general (e.g., [33, 86] ). However most of the time as in the case of [33, 86] they do not look at the access cost in regards to disabled people. Studies that calculate the cost of making water and sanitation accessible for disabled people in developing countries are rare (for two cost covering documents see [64, 87] ). As to developed countries, the cost to adhere to accessibility guidelines developed in various countries are well known. Here the issue is more whether the guidelines are useful and to what extend they are adhered to.
The Criterion of Acceptability
The report of the independent expert presented to the Human Rights Council [19] acknowledges that "perspectives differ with regard to which sanitation and water supply solutions are acceptable in a given context," and "personal sanitation is a highly sensitive issue across regions and cultures." It covers the need for privacy and separation of the sexes. What the report does not mention is the cultural bias toward disabled people that prevents them from using for example public washrooms; for example its reported that "because many in Bangladesh believe that impairments are contagious or a karmic punishment, disabled people are sometimes prevented from using public latrine facilities, which then forces them to use unsanitary practices [88] .
The Five Cross-Cutting Criteria (Nondiscrimination, Participation, Accountability, Impact and Sustainability)
As to disabled people these cross-cutting criteria pose huge problems for various organizations involved in water and sanitation issues. To take the example of the 2012 United Nation World Water development report written under the leadership of UNESCO. The United Nations World Water Development Report 4 Volume 1 [89] , Volume 2 [90] and Volume 3 [91] covered women n = 366; indigenous n = 19; poor n = 420; poverty n = 234; rural n = 247; access n = 735. The short term 'disab' that catches among others the terms 'disabled people' 'people with disability', 'people with disabilities' 'disability' and 'disabilities' showed up 8 times on 835 pages with every single incident linked to the concept 'disability adjusted life years'. The other three editions of the World Water development report had the same absence of coverage of disabled people. Given this reality the World Water development report is discriminatory, stifles the participation of disabled people by making them invisible, absolutely has now accountability to social groups such as disabled people, has a huge negative impact on disabled people, and has a very limited vision on what should be sustained. Many other existing water, sanitation and hygiene documents do not cover disabled people. As to accountability it is often questionable whether so called accessible water sources and sanitation facilities are really accessible for disabled people in high or low income countries. Furthermore as to accountability little knowledge exists as to the perception of the public towards the topic of water and sanitation and disabled people. Water and sanitation surveys normally do not cover disabled people. We just performed a review finding 289 surveys, none seeking the views and situation of disabled people. A comprehensive sustainable strategy around providing access to clean water, hygiene and sanitation for disabled people does not exist so far. Given the lack of data related to the reality of life of disabled people, what really works to improve their lives on ongoing bases especially in low income countries, and the spottiness of data related to impact on disabled people of access to water and sanitation the many attitudinal and other barriers disabled people face, generating a sustainable strategy faces many hurdles.
Conclusion
Access to WASH is a human right [11] [12] [13] . This article outlined that (a) providing people with disabilities with clean water and sanitation as part of the general design of water and sanitation infrastructures for the community produces a multitude of benefits (see Figure 1 below) but also faces various barriers; (b) that the economic benefits and other benefit outweigh economic cost attached to providing accessible clean water and sanitation and (c) that the case could be made stronger if more cost and benefit data in regards to access to water and sanitation for people with disabilities would be available; for a variety of measures one has to estimate from the data available for non-disabled people. The use of funding from international governmental organizations (IGOs) and NGOs can be beneficial; social funds from organizations such as the World Bank can be effective in providing the monetary requirements to implement interventions for people with disabilities [92] .
However as this article highlighted the funding has to take into account local realities in general and of people with disabilities in particular. Policies and guidelines which currently do not recognize the water, hygiene and sanitation needs of people with disabilities can easily be revised to include them. However this is not enough. Attitudinal, visibility and other contextual barriers and the lack of data also have to be addressed in order to make the change a sustainable reality. We submit that there is an increasing effort to deal with the many of the problems outlined in this paper in order to increase access to water, hygiene and sanitation for people with disabilities.
The 2012 Report of the United Nations Special Rapporteur on the human right to safe drinking water and sanitation [13] recommended that the post-2015 development agenda should incorporate a stand-alone goal on water, sanitation and hygiene, to ensure that universal access to these services; closing the access gap existing between dominant groups and minority groups. The report states that future goals, targets and indicators on water, sanitation and hygiene must address among others individual-related inequalities (sex/gender, age, and disability) in the public and private spheres. It also recommends improvement in methodology such as monitoring of gender, age, and disability-related inequalities in public facilities such as schools and health facilities. The UNICEF-WHO Joint Monitoring Programme (JMP) working group highlighted that access to water and sanitation services is measured at the household level and that therefore household surveys and censuses currently do not allow generating numbers as to intra-household differences in access such as by sex, age, or disability [12] . They suggest adding a question to household surveys "to obtain information about the range and prevalence of barriers experienced by, inter alia, persons with disabilities, older persons, women and girls, and those with health-related mobility restrictions" [12] .
However, what we still have to see is a widespread and long term application of the strategies and actions suggested with the active involvement of people with disabilities on local and global level. Our findings suggest that there is a need for much more qualitative and quantitative research to fill the data and knowledge gap in existence. More, best practices also have to be produced. We submit that our results suggest that research funding agencies should include access to water and sanitation for people with disabilities as a research priority. This Figure represents the general chain of events which may occur, resulting in the benefits which were discussed previously. The degree to which the benefits may occur is context dependent. For example, in developing nations, health may improve substantially, whereas the ability to work may still be hindered due to other issues. In comparison, it is possible that the health of a disabled individual in an industrialized nation is not in poor condition as a result of inaccessible water, but the individual is unemployed due to the inaccessibility in the workplace. Ideally, in a place where clean water and sanitation is not currently available, providing universally accessible water infrastructure will result in this chain of effects illustrated above.
